Methodological innovations
Environmental DNA was extracted using fairly standard methods, although pulsed-field gel electrophoresis was used to isolate only high-molecular weight DNA for use in the second library. The major advance in this paper is the use of BAC vectors, which allows significant expression of heterologous environmental DNA in Escherichia coli, making it possible to screen the library for novel functional genes using standard, quick biochemical assays. The authors also use an interesting PCR protocol involving competitive oligonucleotides to amplify 16S rRNA genes in the presence of E. coli DNA, which they intend to describe in detail elsewhere.
Conclusions
A strategy of BAC cloning of large environmental DNA fragments allows both traditional and functional genomic studies of uncultured microorganisms to be carried out.
Reporter's comments
As with any new technique, there are many unanswered questions about this work. Most important, perhaps, is to investigate how efficiently genes from different bacteria are expressed in BACs. Clearly the efficiency of expression will depend on the size of inserts, on how completely environmental genomic DNA is sampled in the library and on how similar the protein translation, modification and export machinery is between E. coli and the source of the cloned DNA. These are all open questions, but we can be cautiously optimistic given that previous results from these authors suggest that a wide range of Bacillus cereus genes are successfully expressed from a BAC library. Also important is the phylogenetic range of DNA captured in the libraries. This is only reported from 16S rRNA genes from the smaller library, which are likely to reveal only a small fraction of the total diversity covered. It would be interesting to see what diversity of rRNA and other genes are present in the larger library reported here.
In principle, at least, we may one day see the complete genome sequence for organisms that have never been kept in pure culture, and perhaps understand both why microbiologists have failed to culture them, and what part they play in microbial ecosystems. The sort of 'metagenomic library' described here should have an important role in understanding the microbiology of many environments and in learning about the biology of currently uncultured bacteria. By allowing traditional and functional genomics of uncultured microorganisms, the method used in this paper should also be of use to biochemical prospectors searching for useful industrial and medical proteins.
